'Trade is an engine of growth' holds true for all economies. After 1991, the volume, direction and destination of India's trade were influenced by ASEAN neighbours. Considering the analysis period from 1971 to 2010 to study Indo-ASEAN trade, the Hausman test favoured the fixed effects and random effects. The core gravity model that we had derived helped us to deduce that distance rather than economic size of the trading partner has dominated India's direction of trade. The augmented gravity model, of Frankel, was used to analyse India's bilateral external relations with contiguous countries and with landlocked countries. The extended analysis included population and per capita income to observe the significance of size and distance. An important research gap regarding analysis of the uniformity pattern of Indo-ASEAN trade exists and we have used both the fluctuation and swing indices to infer that a systematic pattern emerges whereby the expected GDP swings of India matches with her observed GDP swings-the recurrent uniformity is present with a lag period of two years in post liberalisation period.
Introduction
Newton's law of gravitation is given F = G (m 1 m 2 /D 2 ), where m 1 , m 2 are the masses of the two bodies, 'F' is force of attraction between the bodies and 'D' is the distance between them and G is a constant. Scholars using the gravity model to explain the trade between two countries use the equation as V = (Constant) (y i y j )/D, with y i, y j are national income of the two trading countries and V ij is the volume of trade between them. Then, if the magnitude of both force and distance are small and if 'x' is the distance between the two trading countries, we have 
Literature review
The gravity model was developed by Tinbergen (1962) and it basically tries to explain the flow of trade volume between any two countries by considering the economic size of both and also the distance between them. However, the theoretical basis of this gravity model was first proposed by Anderson (1979) . According to Linder (1961) , trade may be explained in terms of the similarities of the features of demand between the trading parties. Later the idea was extended even further by considering the absolute difference of the per capita incomes of the two trading countries and by applying it to the standard gravity model, an effort was made to interpret the divergences and differences in their consumption patterns. Bergstrand (1989) went even a bit ahead by identifying separate roles for GDP and per capita GDP and then by introducing the augmented gravity models, endeavoured to bring out the demand generated by non-homothetic preferences in the importing country and factor endowments in the exporting country.
Again, the gravity equation may be viewed as a model that describes the degree of spatial interaction between two or more points analogous to physical phenomena. Anderson (1979) extended it further by presenting the gravity model based on constant elasticity of substitution (CES) preferences along with the goods which were differentiated by the region of origin. Later Deardorff (1998) extended it even further by considering the CES preference structure.
The standard trade theory models can explain that (i) why do countries trade with each other and (ii) what is the pattern of trade? These models however cannot answer that why are the trade links stronger for certain countries and not so far some and why do the trade flows between any two particular countries have a tendency to grow over time. While the traditional and standard models may explain why trade occurs, the extent of trade cannot be commented upon by these models. It is here that the gravity model becomes important.
Estimating the equations
A researcher can take up any of the two approaches to estimate the gravity equation. The tradition al approach was not to refer to any basic theory. The other one is to apply and test the standard gravity model. If V ij is the total trade volume between country i (home country) and country j and Y i and Y j are the GDP values of country i,j with D ij being the distance between the two countries, then the gravity model is -
We may alter equation (1) A variant of equation (4) is used by Frankel (1997) that is more popular as given by equation (5) which is
Data and objectives
The data on Indo-ASEAN trade is taken from World Development Indicator, published by World Bank. Distances across countries are taken as aerial distances between respective capital cities. In this exercise, we are interested to test the following objectivesa) Is there any correlation as proposed by the gravity theory between Indian's bilateral trade with the ASEAN countries? b) How can we measure the fluctuations and swings of Indo-ASEAN trade, if present? c) How are the observed and expected Indian GDP matched in the post liberalisation period?
Methodology
To combine the GDP of two countries it would be better to use the multiplicative model rather than the additive model. We can estimate the equation (5) where we ignore the term ln (P it P jt ). Hence, a variant of equation (5) 
Results of gravity model
The data set that we have considered is from 1971-2010. We have considered the ASEAN countries which were formed in 1967. At present we may consider all the countries of this bloc.
The basic gravity model is given by equation (3) where some basic transformations, give us
If we introduce OLS we find that by excluding the use of dummies, the gravity model explains only 57% of India's directions of trade for the entire period under study with ASEAN with R 2 = 0.70 on an average. We find that ' 1 ', in equation (3a), even though less than unity in numerical terms is highly significant. This indicates that India's trade increases with size but increase is less than proportional. We find that 3 , the distance coefficient, significant and more than unity in numerical terms, with the negative sign being adjusted in equation (3a) which tells us that India's volume of trade declines more than proportionately as the distance with its trading partner increases.
Ignoring the participation of the smaller countries three small countries -Brunei, Cambodia and Laos -we find that there is a significant improvement in the results. The gravity model as given by (3a) explains 68.5% of India's direction of trade for the entire period under study with ASEAN. Also, the value of 1 and α 3 are significant with the expected signs with the R 2 value now rising to 0.77. The gravity model thereby holds well for India with both the size of her trading partner and the distance with her trading country playing significant roles in clarifying India's direction of trade; distance being a more influential and dominating factor than the size of her trading partner. We may now shift our attention to the Hausman test to find that the Hausman test statistic is 68.71 which clearly states that the fixed effects model is more suitable than the random effect model. Thus, when we consider the ASEAN countries, the country dummies (5a) for all these countries turn out to be statistically significant and they go on to explain 76% of India's trade with ASEAN. But however, it is not uniform for all the countries and it varies from country to country. So, the factors of individual countries become crucial to explain trade. With these country dummies being significant, the individual factors indeed turn out to be important with a factor being highlighted that distance, more than size, is important to explain India's direction of trade.
Situation after 90s
From 90s, the trade of ASEAN countries is very much recorded and so we can depend on the normal approaches of OLS. Applying the OLS method of estimation on (3a), we find that the gravity model explains 77% of India's bilateral trade with the ASEAN countries where the period of study is 1991-2010. Thus, a fairly large amount of Indo-ASEAN trade may be explained by the gravity model. The estimation results for the period 1991-2010 also generates results on expected lines. Thus, it is observed that ' 1 ' in equation (3a) is again significant even though it is less than unity and the distance coefficient in equation (3a) given as α 3 is again significant and is greater than unity. This clearly signifies that India's trade volume declines more than proportionately as the distance with the trading partner increases; the R 2 value being 0.78. We may drop the participation of the three small ASEAN countries -Brunei, Cambodia and Laos-to achieve a significant improvement in results. The gravity model, as given by equation (3a) thereby now explains 79% of India's bilateral trade with ASEAN for the post liberalization period under study. The value of 1 and α 3 are again significant with the expected signs; the former being less than unity and the latter being more than unity in numerical terms. There is also an improvement in R 2 with the value rising to 0.81. So, it again shows that the gravity model holds true for Indian case with the size and distance of her trading partners playing crucial and vital roles in this regard.
The Hausman test statistic turns out to be 69.83 which clearly clarifies that the fixed effects model is more suitable than the random effects model. If we now consider the ASEAN countries trading with India, we find, by using the equation (5a), that the country dummies for all these countries one statistically significant explaining 81.5% of India's bilateral trade with ASEAN. However, the analysis clearly specifies the fact that India's direction of trade with ASEAN is influenced more by distance than by size.
Augmented gravity models for India
We can now extend the analysis to include certain other cases and format the model likewise In this exercise we ask that a) whether the two countries are contiguous (
We may leave out the common official language and the common colonizer in this regard. For the common official language, the ASEAN countries do not present any uniformity. On the other hand, most of the ASEAN countries were not under the same colonizer i.e. the British. Under such a case; we may concentrate on the concept of landlocked (L C ) countries and also check on the contiguous (Cg) concept. It is obvious that except Philippines, Brunei and Indonesia -the other countries of the ASEAN are more or less landlocked. We estimate equation (5a) (-22.13) (12.31) …… (C) with R 2 = 0.75 Hence, we clearly see that the landlocked dummy affects India's direction of trade so far as the ASEAN trade is considered. This is a very important result of this paper where with a high value of R 2 , the indication provided by equation (C) is self explanatory.
Estimation by inclusion of other variables
We may now introduce the idea of per capita income and thereby estimate equation (5a). By considering the population figures (PL) and rewriting the equation (5a) we have equation (6) 
is another strong result of our paper i.e. if we consider the ASEAN trade we find that India trades more with the richer countries of ASEAN than with the poorer countries. It may be noted that the estimation of equation (D) is based on all the ASEAN countries.
Idea of instability
It is important to study the swing analysis of the important economic variables. The swing technology if properly used can reflect the movement of those economic variables while at the same time it can reflect the instability. The issue generates important questions regarding identification of both fluctuations and swings. In general, the mathematical quantification of such fluctuations is captured by United Nations' instability index (1952), Coppock's instability index (1962) and Instability Index of Staller & Massel (1967) .The greatest defect of these indices that it fails to distinguished between short run and long run forces-both of which can lead to instability. It is proper to study instability due to short terms forces after removing the long term effects, as proposed by Halder (1976) , given that the long term effects may result in greater instability.
Most time series are non-stationary which may be due to positive or negative growth. All economics are subject to fluctuations due to continuous changes in the economic variables. These fluctuations can never be ironed out and thereby the ups and downs are inevitable. But however, if the non-stationary time series is transformed into a stationary one, the problem of long terms forces may be eliminated. As Nazem (1988) pointed out, a time series can be non-stationary either due to non-stationary mean or due to non-stationary variance or both. We consider difference of I t + 1 and I t which is the fluctuation ratio (F) where F t+1 = I t+1 -I t. This is because economic parameters and performances are forward looking and so the data of a particular year is compared to its proceeding year.
Developing the idea of fluctuation and swing
We have defined the presence of fluctuations of particular variable ifa) In between periods t and t + 1, the variable charges from positive to negative or from negative to positive. b) The variable does not change signs between period t and t+1, but the change is 10% or more. Under such cases, we are using the notations as follows:-i)If the variable changes sign from positive to negative in between periods t and t+1, the fluctuation is denoted by  F(+ -) ii)if the variable changes sign from negative to positive in between periods t and t+1, the fluctuation is denoted by F(-+ ) iii)If the variable does not change signs between periods t and t+1, but the change is 10% or more then the rotations are F(--) or F (+ +) which implies the changes from negative to negative or from positive to positive iv)If the changes are from negative to negative or from positive to positive, the notations used are NF (--) or NF(+ +), which implies no fluctuations. If the value is rising or falling for same sign, we note it by or . The results of the fluctuations of the three variables are presented in Table ( A) that would help us to infer about both fluctuation and swing. 
We can now use the fluctuation index to determine the swing analysis. We have considered two bench mark periods in this analysis that would determine not only the presence of swing but also the nature of the swing.
In fig (i) , we have considered two benchmark values of 10% which would clarify the nature of the swing. If the movement ensures the presence of the variable in the same zone between periods t and t+1, we do not refer to it as a swing. This fluctuation is considered as normal for any economy and we denote it as a cross sign (X). In other words, the changes are less than 10%.
But if the movement ensures the presence of the variable from a particular zone to another zone which is just below or above it in between period t and t+1, we do not again refer to it as a swing (X), if the changes are less than 10%.
We refer to the swing index under two casesa) The movement is more than 10% but yet the variable remains in the same zone i.e. in zone I or IV in between periods t and t+1. b) The movement ensures that the variable moves from zone I to zone II or from zone II to zone IV and also from zone III to zone I or from zone IV to zone II. We have used the following notations in this analysisa)The variable moves up from a negative value from period t but in period t+1 it still remains negative and this is denoted as U (-) , where the movement is more than 10% b)The variable moves up from a negative value to a positive value in between periods t and t+1, where the change is more than 10% and this is denoted as U(+). c)The variable moves down from a positive value to a negative value in periods t and t+1 and this is donated as D (-) given that the change is more than 10%. d) The variable moves down from a positive value in period t but in the period t +1 it still remains positive and this is donated by D (+), where the movement is more than 10%. The swings of the three time series along with their fluctuations are presented in Table ( A), where the sign (X) marks no swing of that variable in that particular year.
Analysis of fluctuations and swings
It is noted that-if there is fluctuation, it does not always imply that there would be swing but converse is not true. We simply try to analyse that whether the swing of IX AS and IM AS can explain the possible swing of IG. We now use three concepts in the exercisea) Given the swing of IX AS and IM AS in a particular year, the one which has a larger numerical value is denoted by star a sign ( ). b) If both are of numerical same strengths, both are marked by star signs ( ).
It is noted that if our exports to ASEAN rise, our domestic income (IG) rises but if our imports to ASEAN rise, IG falls. It is seen that there is a two period lag in the post liberalization period between expected and observed IG swings except for 2 years. We find that the expected swing of IG in a particular year does not match with the observed swing of IG of the next year; it obviously does so with that of the succeeding year [Table (C)].
Summary
The analysis of gravity model clearly specifies the fact that India's direction of trade with ASEAN is influenced both by distance than by size but distance affects trade more than size of the trading partner. It is not at all difficult to explain the significance of equation (D) regarding the gravity model. A rich country has the capacity to pay for India's goods and so it can place higher demand levels for India's exports. It is therefore natural that India's products flow more to those particular countries among the ASEAN group i.e. to Indonesia, Thailand, Philippines, Malaysia and Singapore. This quantum of export flow is slightly less for Vietnam and even less for Burma while for Cambodia, Brunei & Laos -the values are negligible. On the other hand, India also demands the products of the other ASEAN countries. The imports of the relatively richer countries would flow more to India as they have the capacity to satisfy India's demand for their products. If for this reason that the significance of equation (D) may be highlighted that India trades more with the relatively richer countries of ASEAN than with the poorer countries.
Indian exports to ASEAN, Indian imports from ASEAN and Indian GDP are subject to intense fluctuations and swings. The intensity of such movements for all the three variables is mild in the post liberalization period. We know that the trivariate system IX AS -IM AS -IG show the presence of cointegration with a lag period of 2 where the lag period is based on AIC. So, it is natural that the expected IG swings match with the observed swings of IG at a lag period of 2 where the expected IG swings are derived on the observed IX AS swings and observed IM AS swings. Except for year 1997 and 1998, the results are uniform. The unusual divergence between expected IG swing and observed IG swing is present which may be explained with the help of the Malaysian crisis for those two years. 
